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LO’ Gen. G. Elton, USA 
Commander, 9th Infantry Division, (HTTB) 
Ft. Lewis, Washington 98433 


FROM: Monroe Institute of Applied Sciences 
P.0.- Box: 130 
Nellysford, Virginia 22958 


McDonnell Douglas Electronics Corporation 
P.O. Box 426 
St. Charles, MO 63301 


SUBJECT: Unsolicited proposal for Army Rapid Acquisition Training 
System (ARATS) for improved soldier performance in 
continuous combat operations through improved Sleep/Rest 
discipline methodology. 


Transmitted herewith is subject proposal. 


It is immediately effective and shall remain valid for a period of six (6) 
calendar months. 


While any strict proprietary data is covered by U.S. patents, we request that the 
details and subject of this proposal be limited to military and civil service 
access necessary to its evaluation, acceptance or implementation. 





Submitted: 
Date 
he 2 ee ot ee Sere by: 
Monroe Institute of Applied Sciences McDonnell Douglas Electronics Corporation 
Nellysford, Virginia 22958 St. Charles, MO 63301 


~ 


Contact Person: Mr.R. F. Korbesmeyer 
Monroe Institute of Applied Sciences 
Nellysford, Virginia 22958 
804-361-1252 
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SYSTEM DESCRIPTION 
NAME OF SYSTEM Sleep Discipline 
BACKGROUND 

The USA Soldier Support Support Center, in its doctrinal iixexacuce 
program, in coordination with the USA Research Institute for the Social 
and Behavioral Sciences, is developing methods for sustaining soldiers' 
performance in continuous operations. The coordinating draft "Soldier 
Performance in Continuous Operations" has served as the basis for our 
understanding of the problem. 

Continuous operations refers to combat operations that continue around 
the clock at a constant high pace. Soldiers will be required to fight 
without let up for extended periods. Continuous land combat is an advanced 
warfare concept that is made possible by the almost complete mechanization 
of land combat forces and by the technology that enables effective movement 
at night, in poor weather, and other low visibility conditions. Armies now 
have the potential to fight twenty-four hours daily, seven days and nights 
weekly. The eudeoné that thave traditionally forced a pause are no longer 
applicable. 

Continuous combat depresses certain critical human abilities. When 
these abilities are reduced, performance of combat tasks is degraded. These 
tasks are no longer performed as quickly or as well as required. After 48 
hours, a total loss of sleep becomes very damaging: During the first night 
of combat, the normal wake/sleep cycles are upset. Combat is also accompanied 
by stress, threat to life, noise, and time pressure. Sheer determination 
alone cannot offset the combined, mounting effects of these adverse factors. 
Determination to endure must be eaaaiienenccaibe countering the effects of 


continuous combat. 
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All members of any fighting unit must learn to cope with the impacts 
of the adverse factors, especially sleep loss. Coping is a combat skill 
that may well become as important as any other combat skill in eeneiaugee 
Sper aciene: Coping means the ability to compensate for the increasing 
effects of sleep loss, changes in wake/sleep cycles, and stress. 

Cat napping at every opportunity is a coping technique of great promise 
for holding down the effects of continuous operations in general, and 
speci tically; of course, of sleep loss. Effective cat napping requires 
that the soldier fall asleep as quickly as possible, and that he can become 
awake aia alert just as quickly when he is again needed. Falling asleep 
‘quickly and hecoming awake quickly are skills that can be learned, and can 
be improved with training and practice. The soldier must master the technique 
of cat napping, individually. High technology is available to support this | 
learning. 

The ability to sleep and waken, at will, is an essential and integral 
part of any program of sleep discipline. Sleep discipline means implementing 
a well developed, unit specific plan of sleep and rest. The most reliable 
remedy for sleep loss is sleep itself; therefore, sleep discipline is of 
prime importance. Plans must be developed for duty rotation and shift-work 
which will provide a framework for imposition of sleep discipline in combat. 
The framework must include provisions foe shifts in schedule. 

The sleep discipline plan must also he supported by sleep technology. 

Sleep discipline is a combat requirement. Combat in sone aueke 
operations requires a schedule for sleep or restoration. For the unit 


commanders, sleep discipline is analogous to resource management. 
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For the individual soldier, sleep discipline is a problem. Sleep 
can be scheduled, and yet sleep may not come, especially under conditions 
of overstimulation, worry, and stress. Sleep discipline requires that | 
seco ce under control. Sleep must be willed. Sleep can be induced 
by drugs or hypnosis, but the military application of induced sleep 
requires a reliable method for achieving restorative sleep, especially 
sleep that brings the soldier to full proficiency. 

esatinucus battle operations producing commulative sleep loss and 
fatigue are capable of being supported and extended. Adapting the sleep 
inducing method patented by the Monroe Institute of Applied Sciences (MIAS), 
sleep and/or deep restorative rest of the central nervous system can be 
demonstrated on a scheduled basis to sustain soldier performance. Per- 
formance decrements on critical tasks and operations can be reduced for 
prolonged performance and improved leadership control. Remediation of sleep 
loss and fatigue is proposed by inducing group and individual sleep and 
rest working cycles, improving individual soldier rest management by | 
self-induction procedures, and the development of more efficient sleep- 
rest ratios for individual soldiers under varied combat/workload conditions. 

The following is a systems training approach to sleep/rest discipline. 
This approach uses new technology and has two parts. Each part addresses 
several of the fatigue/sleep loss sveeiena stated in current Army doctrine. 
Each also provides possible technological solutions to large scale deployment 
problems, and if adopted would allow delivery in a rapid acquisition time 
frame. This system has been under development since 1970 and has undergone 


complete basic research and development and is now ready to undergo adaption 
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for military use and demonstration in a combat simulation environment. 

Part 1 of this system is a Sleep discipline training methodology 
which has been adapted to a military/combat context. It uses tapes and 
audio equipment which have already been refined to acceptable performance 
standards and training protocol which is readily adaptable to Military 
Training procedures after Minimal Interface Planning. It would be possible 
to effect large scale rapid deployment using this existing hardware/software. 
However, Phase II follow-on hardware technology offers greatly improved 
efficiency, greater reliability in garrison or field utilization and more 
rapid integration into Internal Army Training Systems. - Preliminary estimates 
also show cost savings for large scale deployment. 

Part II is the adaptation and refinement of electronic Solid State 
hardware that eliminates the need for tapes and external audio equipment 
or power supply. It is therefore usable in a variety of specific military 
applications. A complete technical description of Parts I and II follows. 

Planning sleep/rest schedules must be adaptable, and with the knowledge 
that it must be experienced at one or more levels of intensity. A ratio 
between the amount of sleep-rest experienced and the action/work tolerated 
is dependent in part on the intensity of sleep-rest induced by the MIAS 
method of sleep conditioning and the soldier's self-induction procedures. 
Scheduling of sleep-rest and work under a traditional regimen can minimize 
performance decrements to some extend using accepted scheduling methods. 
However, improved scheduling may be developed using less sleep-rest but 
intensifying the sleep-rest experienced over an induced time span, then 


returning to action/work with the enhancement of a greater equivalent of 
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restorative rest as gained via the Monroe method and procedures. 

Sleep/Rest induction is the goal of Part I training. In the proposed 
demonstration soldiers will receive group/individual instruction in fhe 
procedures for applying the Monroe method of sleep/rest discipline. For 
this proposal the MIAS vecnawios? is termed the Army Rapid Acquisition 
Training (ARAT) approach for sleep/rest Management. The ARAT approach to 
improve sleep discipline will consist of a prearranged training schedule 
using a series of recorded or taped audio exercises. This technology uses 
sound as stimulation for sleep/rest or appropriate levels of consciousness. 

Sleep/Rest conditioning is the end result of Part I training. As 
individuals and units experience this new approach to sleep-rest discipline, 
self control of the restive state becomes automatic through use of the 
Monroe instructional sound tapes (MIST). Gaining direct experience, each 
soldier will learn the compression patterns for shorter periods of sleep. 
Progressing on a directed schedule to learn the procedures for inducing 
the sleep state will move to a soldier to the point where sleeping cues. 
are recreated from memory and sleep/rest is willed to suit the operational 
time availability open to then. 

The technology gap in sleep Giscipline can therefore be closed and 
largely resolved with an cperational application of this MIAS sleep/rest 
training approach. Research from MIAS resulted in a 1975 granted patent based 
upon the use of sound pulses to induce a frequency following response (FFR) in 
the human brain. Where one's ear hears a certain type.of sound signal, it 
tends to respond or "resonate" with the similar electrical signals (FFR) 


in the brain. Since various known electrical brain waves are indicators 
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cf states of consciousness (awake/asleep/deep rest), similar sound 
patterns can be. heard and perceived to help achieve a desired state of 
awareness. | 
The Hemispheric Synchronization (HEMI-SYNC) phenomenon advances a 
further important step. Each ear sends its dominant nerve signal to the 
opposite brain hemisphere. By sending separate sound pulses to each ear 
(using headphones to isolate one ear from the other), the halves of the 
brain must aot in union to "hear" a third signal, which is the difference 
between the two signals in each ear. It is never an actual sound, but it 
is an electrical signal that only can be created by both brain hemispheres 
acting and working cogecnem 
The HEMI-SYNC process has been successfully used for a variety of 
other situations to fill the technology gap. There will be little need, if 
ever, to use drugs in sleep discipline programming. Data supports the 
effectiveness of enhanced sleep experience for many clients. Stress-tension 
reduction, control of pain, accelerated learning, rapid seyenptheeaoyy. 
problem solving with expanded creativity, and even physical coordination 
indicate modification for more favorable results using the MIAS sound pulses 
to mediate beneficial individual responses. The ARAT approach proposes 
basically that tapes be developed to correspond with an operational scenario. 
This will support realism in a carefully designed evaining sequence uSing 
controlled sleep loss rates. The training tapes content shall have generic 
and specific material based on an eccelerated sequence of motivational 


conditions to reinforce expected requirements for guided sleep performance. 


(1) Auditory Beats in the Brain, Gerald Oster, Scientific American, 10/1973 


\ 
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Training procedures shall serve to enhance soldier/leader alertness after 
a state of sleep/rest and to guide individual task performance and fatigue 
control. This training test will explore the technical feasibility of. 
individual/unit sleep training, operational characteristics, and mission 


utility when introducing controlled sleep practices. 


PROPOSED TRAINING AND DEMONSTRATION PROGRAM 

The ARAT sleep technology can be demonstrated to HTTB at a location 
and within a schedule negotiated compatable with HTTB and MIAS/MDEC. It 
is proposed that the demonstration be conducted within a combat continuous 
operations simulation that runs long enough to clearly demonstrate the 
effects of prolonged sleep loss. CPX, FTX or ARTEP exercises or a combination 
of them would be suitable if they can be adapted to van S6 hours continuously 
or longer. It is important to note here that exercise scenario of known 
performance standards or measures of effectiveness (MOE) will eeetee evaluation 
of this methodology. Other evaluation standards will be later discussed but 
it is the intent of this demonstration to prove practical, usable results 
and every effort should be made to allow both players and observers to 
interpret the real impact of this technology toward improving operational 
ap reerivedass in completing their assigned missions. Unit effectiveness 
as well as individual performance are of primary importance. Because it 
will be necessary to meet in advance with the training, testing and evaluating 
personnel HTTB to coordinate, negotiate and plan the details of the demonstra- 
tion, it is suggested that a firm, detailed training, demonstration and 
evaluation schedule be.submitted within 45 days of acceptance of this 


proposal (subject to availability of HTTB personnel for planning). This will 
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allow precise contractural delivery dates to be forecast and will allow 
complete adaptation to suit HTTB requirements. Cost adjustments for 


additional or reduced requirements could also be made at that time. 


The MIAS/MDEC training plan minimum requirements in general terms are: 


1.* Selection of type exercise (CPX, FTX or ARTEP) and possible modifi- 
cation of exercise format to meet continuous operations requirement 
eg: at least 96 continuous hours 

2.* Front end analysis of scenerio to plan: most effective sleep discipline 
format; most Seupactesbice Sleep effects exercise fcrmat; complete 
practical effects evaluation criteria 

3.* Identify and randomly designate personnel which will be test exercise 
participants. Preliminary sang call for three groups of 20 soldiers. 

4.* Identify and designate control groups and evaluation groups. 

5.* Establish time tables and schedules for advance training, test exercise, 


evlauation analysis, and final report. 


“ Negotiable elements which can be modified to meet HTTB criteria 

and schedules. 

It is proposed that 3 test groups of 20° persons each be tested in identical 
and preferably simultaneous exercises. One group would use the ARAT tech- 
nology and the other two would use alternate methodology. The latter would 
be control groups to allow for individual and group variation in sleep 
pattern and to provide strong evaluative and comparative data against the 


ARAT test group. Other criteria is as follows: 
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A. The ARAT test group will receive approximately 20 hours (2 hours/ 
day for 10 days) of advance training utilizing ARAT technolgoy and 
limited to sleep/rest discipline. 

B. Test group B will receive no advance training but will employ 
predetermined traditional sleep/rest scheduling. However, this 
must conform to the training scenario time requirements for all three. 

Cc. Test. group C will be given no advance training but will be given 
a motivational leadership and positive attitude statement such as 
"We expect them to do a good job and sleep, rest or relax whenever 
it can be done enbue compromising their missions. 

D. Any test player experiencing personal problems or obvious discomfort 
shall be released to his/her unit control. 

E. Orientation to test players will be presented for all personnel. 

F. Each group will have a normal operational identity with full 
instructions as to the quality and nature of the training scenario 
to be followed. 

G. The role of outside research/evaluation personnel will be geared 
to minimize their presence. 

H. Other considerations may be employed to assure that the three 


groups start the exercise on a common base line. 


Evaluation 

This proposal assumes that the ARAT sleep/discipline approach will be 
evaluated at HTTB/Site Location with certain subsequent command interactions. 
It should be noted here that the demonstration test program described above 


is geared to provide practical effects data rather than scientifically 
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quantifiable data. As earlier stated the general concept and methodology 
have been under development and testing since 1970. During this time about 
45,000 individual use tests have occurred. Based on this emperical evidence 
of its workability we believe it to be ready for adaptation to large scale 
deployment in a military context. 

While biomedical monitering equipment such as EEG and biofeedback 
indicators will be used to demonstrate the primary physiological effects of 
ARAT methodology, precise quantification of biomedical impact is not envisioned 
here. There is considerable debate among the scientific and medical community 
on what sleep really is and whether or not full loss of consciousness is 
required for normal sleep. Also, restful, restorative sleep and EEG patterns 
may not be closely related and some state of sleep such as REM (Rapid Eye 
NioveReAe are not reliably EEG measurable. We therefore feel that biomedical 
quantification is impractical and will not correlate closely with practical 
effects without extensive sleep laboratory research and data assesment. 

For this proposal and for the demonstration project and evaluation, sleep 
or sleep/rest is defined as: "Deep, restorative rest of ihe centeal nervous 
system". The evaluation process will attempt to aeaeiee how well the ARAT 
methodology extends the physical, mental and emotional endurance of individuals 
deprived of normal sleep. This process will include: 

1. EEG Primary EFFECTS Monitoring 

2 Standard Anxiety Level Measurements 

3% Standard Alertness Tests 

4. Control Group Performance Comparison 

oe Structured Self Reports 

6. Structured Monitor Observation Reports 

Te Command Group Subjective Evaluation 


8. Individual Soldier Subjective Evaluation 
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9. Standard Performance Criteria (MOE'S) 

10. Other Behavioral Measures linked to military performance 
standards. 

Immediately prior to, and during the egenstien a limited number of 
subjects will be selected from each of the three groups of soldiers to 
participate in Electroencephlogram and Biofeedback Monitoring. The subjects 
will be fitted with sensor devices that can be activated for passive 
monitoring of the primary effects of sleep loss or rest. The purpose of 
this process, aS earlier stated, is to give the evaluators a feel for 
measurement patterns of wakefulness, certain sleep patterns and stress 
reactions to various stimulli. No attempt will be made by contractors 
nor should any attempt be made to scientifically quantify these measures 
with Biomedical Impact on the subjects. The purpose is to be illustrative 
only to assist evaluators in determining the practical effects of’ the 
ARAT Technology in offsetting the impact of sleep loss and stress. 

Two other standard tests for alertness and for anxiety will be given 
to exercise subjects at various times during the demonstration exercise. 

The results of these tests should provide evaluators with back-up data to 
support observation conclusions. 

Control Group Performance Comparison will offer evaluators a strong 
tool with which to measure ARAT effectiveness. Under this pechaieus, the 
performance of the group of 20 soldiers trained to use the technology can be 
observed and compared directly against the performance of their counterpoints 
in the two other groups using other sleep discipline methodology. 

Structured Self Reports will be requested to be completed by all 


player participants. Those reports will incorporate questions that would not 
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tend to be answered by the Individual Soldier Subjective Evaluation 
which will also be requested. It is believed that the data contained in 
these reports will be relatively consistent and will reasonably correlate 
vith data from other evaluation measures. It is also the opinion of MIAS 
that subjective user data obtained from professional soldiers and command 
groups will have a high degree of validity and should weigh heavily in 
Practical Performance ratings. 

Structured Monitor Reports will be completed by all military and contract 
observers. The specific requirements of these will be negotiated with HTTB 
but they are intended to (1) provide a commonality of view from all 
evaluators and (2) focus.on those items of interest that would tend not to 
be uniform from the various individual critique formats. Every effort will 
be made to redue duplicative analysis. 

Command Group subjective Evaluation like the Individual Soldiers Sub- 
jective Evaluation mentioned earlier will be unstructured reports intended 
to address the practical results of the ARAT methodology and the other. 
techniques used by the other two groups. The data resulting from this | 
measure will be extremely useful in interpreting or augmenting data from 
Standard Performance Criteria (Measures of Effectiveness). Ideally Standard 
evaluations or MOE's will be available for the operational elements of the 
demonstration selected. Should these not be available or developable, even 
greater reliance will be placed on the opinions expressed in the Command Group 
evaluations. 

Taken together, the above mentioned evaluation processes should result 


in a balanced effectiveness evaluation of the ARAT MIAS Sleep/Rest discipline 
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methodology as it has been adapted to Military Continuous Operations 
requirements. This evaluation should be quantifiable in percentile increases 
in practical effectiveness. MIAS experience with civilian application 


indicates that a 20% effectiveness or higher may be possible. 


